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Piercings (body art, i.e., with jewelry) are more and more widespread. They can induce
various complications such as infections, allergies, headaches, and various skin, cartilage,
or dental problems, and represent a public health problem. We draw attention to possi-
ble side effects resulting from face piercing complications observed on four young adults
such as eye misalignment, decreased postural control efﬁciency, and non-speciﬁc chronic
back pain with associated comorbidity. We found that the origin was pierced jewelry on
the face. Removing the jewelry restored eye alignment, improved postural control, and
alleviated back pain in a lasting way. We suggest that pierced facial jewelry can disturb
somaesthetic signals driven by the trigeminal nerve, and thus interfere with central inte-
gration processes, notably in the cerebellum and the vestibular nucleus involved in postural
control and eye alignment. Facial piercings could induce sensory–motor conﬂict, exacer-
bate, or precipitate a pre-existing undetermined conﬂict, which leads pain and complaints.
These ﬁndings are signiﬁcant for health; further investigations would be of interest.
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INTRODUCTION
Piercings (body art) are more and more widespread, and
can induce various complications such as infections, allergies,
headaches, various skin, cartilage, or dental problems which will
leadtoeconomiceffectsonhealth-caresystems(e.g.,Mayersetal.,
2002; Stirn, 2003; Bone et al., 2008).
To maintain the center of body mass in equilibrium while
standing,the central nervous system performs coordinated trans-
formations of visual, vestibular and somaesthetic inputs (see lva-
nenko et al.,1999),and permanently generates muscular response
adapted as corrective torque through the action of a feedback
c o n t r o ls y s t e m( Peterka, 2002; Todorov, 2004).
Verticalheterophoria(VH)andverticalorthophoriaarerespec-
tively the presence or the absence of a relative deviation of
the vertical visual axes when the retinal images are dissociated,
i.e., each eye views a different image (see Amos and Rutstein,
1987). VH can be induced by eye refraction problems (Amos
and Rutstein, 1987), but without refraction problems, VH of
small size (<1dpt, i.e., 0.57˚) could exist indicating a pertur-
bation of the somatosensory loops involved in postural control
(Matheron and Kapoula, 2008, 2011). In subjects with VH in
this normal range, postural stability was impaired relative to
subjects with vertical orthophoria; the cancelation of the VH
with an appropriate vertical prism improved postural stability
(Matheron and Kapoula, 2008, 2011). The inﬂuence of VH was
explainedbyamongotherpossibilities:thecolliculussuperior,the
brainstem nuclei,and the cerebellum receiving visual,extraocular
muscles and somatosensory inputs, implied to the vestibulooc-
ular, the vestibulospinal and the reticulospinal systems required
in phoria adjustment, vertical binocular alignment, and postural
control while standing (see Büttner-Ennever,2006;Matheron and
Kapoula, 2008).
We hypothesized that pierced facial jewelry disturbed somaes-
thetic signals driven by the trigeminal nerve,and might be related
to interference in central integration processes leading to various
complaints. Here, we draw attention to the possible side effects
resulting from facial piercing (with jewelry) complications such
aseyemisalignment,decreasedposturalstability,andnon-speciﬁc
chronic back pain.
MATERIALS AND METHODS
Four subjects wearing facial jewelry pierced in eyebrow, tragus,
upperlip,andnose(Figure1)retainedourattention;theysuffered
fromnon-speciﬁcchronicbackpainwithanadditionalcomorbid-
itysuchasdizziness,headache,oreyestrainknowninnon-speciﬁc
chronic back pain (Von Korff et al., 2003; Hagen et al., 2006),
associated with a VH (Matheron and Kapoula, 2011). They did
not wear glasses, so there were no prismatic effects and thus no
induced vertical eye deviation. Vision was normal with no his-
tory of strabismus, double vision, nor any other manifest ocular
disease. Medical consultation and complementary examination
(e.g.,radiographicimaging,magneticresonanceimaging,orblood
analysis) did not report any ﬁndings (anatomical, neuropathy, or
rheumatism).
Pain was evaluated using a subjective visual analogical scale
of 10cm (0–10, “0” as no pain and “10” as the extreme of pain;
Huskisson, 1974) validated for chronic pain (Price et al., 1983).
See Figure 1.
Vertical heterophoria was detected, and measured for all the
subjects as less than 0.57˚ with the Maddox Rod Test, combined
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FIGURE 1 | Pierced jewelry on the face of each subject. Pain score evaluated with a subjective analogical scale on the ﬁrst day before the jewelry was
removed (A), and when each subject was checked on average 3weeks later without the jewelry (B).
with an appropriate prism value, which is one of the most
appropriate tests (Wong et al.,2002).
Postural performance during quiet standing was investigated
through the center of pressure (CoP) displacements recorded
using a force platform (principle of strain gage) consisting of
two dynamometric clogs (TechnoConcept, Céreste, France). The
excursions of the CoP were measured over a period of 25.6s while
the subjects looked at a target, a letter “x” (angular size=1˚),
200cm away at eye level; the equipment contained an Analog–
Digitalconverterof 16bitsandthesamplingfrequencyof theCoP
was 40Hz. The subjects wore a special spectacle into which one
couldeasilyinsertornotaverticalprism,andwereplacedbarefoot
ontheforceplatform.Theystoodinaquietuprightandstandard-
ized position (feet placed side by side, forming a 30˚ angle with
heels separated 4cm). They were asked to look at the“x”target in
the straight ahead position.
Theconditionswere:(1)withjewelry:eyesopen,eyesopenwith
a prism to cancel the VH, and eyes closed; (2) jewelry removed:
eyes open and eyes closed. A check was done on average 3weeks
later, the conditions were eyes open and eyes closed. Each test-
ing condition over the period of 25.6s was done twice and was
counterbalanced, and data averaged.
The investigation adhered to the tenets of the Declaration of
HelsinkiandwasapprovedbytheInstitutionalhumanexperimen-
tationcommittee,the“ComitédeProtectiondesPersonnes”Ilede
France, in Paris. Written informed consent was obtained from all
subjects after the nature of the procedure had been explained.
RESULTS
Here, we presented the body sway area (mm2), the parameter
known for reporting on postural stability (e.g.,Tagaki et al.,1985;
Vuillermeetal.,2008).SeeFigure2.Forallcases,posturalstability
(Figure 2A) was strongly lower when eyes were closed, indicating
a strong visual dependency for body stabilization. Yet the val-
ues with eyes open were still higher than corresponding values
of healthy subjects with eyes open. When an appropriate prism
canceled the VH, postural stability increased further approaching
normal values (Matheron and Kapoula, 2008). More surprising,
removal of jewelry immediately improved postural stability and
restored eye alignment. The difference between eyes open and
eyes closed conditions became smaller. Subjects were advised to
remove the jewelry permanently. Three weeks later,back pain had
either diminished or ceased entirely (Figure 1). Postural stabil-
ity tended toward normal. Interestingly, one subject then agreed
to put the jewelry back in temporarily (Figure 2B). Five minutes
later,VHwasfound,posturalstabilitydecreased.Whenthejewelry
was removed again, postural stability improved.
DISCUSSION
The results of four cases are of course not sufﬁcient to generalize,
but suggest that piercings could thus create more complications
than those currently described in literature; we found binocu-
lar misalignment, reduced postural control efﬁciency, and non-
speciﬁc chronic back pain. To our knowledge, aside from our
conference abstract (Matheron and Kapoula, 2009), and that of
Zanchettaetal.(2009)reporting on the inﬂuence of lingual pierc-
ing on postural control,the lack of studies on such from piercings
in literature is surprising. Indeed, jewelry in body piercings is
widespread, psychological, sociological, or culturally dependent,
for instance nasal piercing is very frequent in India (for review,
see Stirn, 2003). Maybe because body pierced jewelry is so com-
mon and the link to numerous side effects (beyond immediate
pain, local infection, or other skin modiﬁcations as necrosis) has
not yet sufﬁciently been established, its detrimental role remains
underestimated.
For face pierced jewelry, it is important to emphasize that
trigeminal primary afferent neurons and their sensory receptors
provideinformationfortheperceptionoftheorofacialregion,and
contribute to various types of sensorimotor integration (Capra
andDessem,1992;Shankland,2000)suchasposturalcontrolwhile
quiet standing (Gangloff et al., 2000; Gangloff and Perrin, 2002).
Theseafferencesprojecttothecerebellum,thereticularformation,
andthevestibularnucleus(seeCapraandDessem,1992)whichare
located at the base of the spinal motor neurons and oculomotor
efferents (see Büttner-Ennever, 2006). Previous studies reported
that VH could indicate a conﬂict between somaesthetic signals,
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FIGURE2|( A )Reporting on postural stability, means of the surface
area of the center of pressure excursions (mm
2) for each subject for
each condition with jewelry, when jewelry is removed and when on
average 3weeks later the check is done. Eyes open (EO), eyes closed
(EC), and EO with a prism to cancel the vertical heterophoria
(EO+PC).Triangle symbols indicate EO control data from the study
of Matheron and Kapoula (2008) of healthy subjects with vertical
orthophoria, and with no jewelry or back pain. (B) Results for Subject
3 who agreed to put the jewelry back on temporarily during the
second session.
here produced by jewelry in the trigeminal territory, involved
in sensorimotor loops required in postural control (Matheron
and Kapoula, 2008, 2011). Persistent conﬂict between vision and
somaesthetic cues could lead to non-speciﬁc chronic back pain
(McCabe et al., 2005; Matheron and Kapoula, 2011), modify per-
ception,or even induce pain and unpleasant sensations in healthy
subjects (McCabe et al., 2005, 2007). This novel observation can
be understood in this context. The next step is to investigate the
inﬂuence of piercings on the face,and other body parts in a larger
number of cases. For instance, experimental studies of postural
control in quiet stance are needed before and after body pierced
jewelry. Postural control is also the basis for body stability during
movements and gait (Gurﬁnkel et al., 1995). Furthermore, pos-
turalcontrolisinvolvedinthecontrolofbodysegmentorientation
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and body stabilization, which is a prerequisite for perception and
action(Amblardetal.,1985).Investigationsonmovementperfor-
mance, eye–hand or eye–foot coordination would be of interest,
aswellasstudieswitheyemovementrecordingsandvisualstereo-
scopic tests, because small VH can alter vergence eye movements,
stereopsis depth perception, and distance evaluation (see Saladin,
1995, 2005). We hope that this preliminary study will stimulate
research in these ﬁelds.
As mentioned, recent studies (Stirn, 2003; Laumann and Der-
ick, 2006) have reported that body piercing as body art, i.e., with
jewelry, has a high incidence of medical complications. Here we
report central complications possibly related to induced sensory–
motor conﬂicts. As previously proposed, prolonged sensory–
motor conﬂict could exacerbate pain and other symptoms, or
could act after an undetermined precipitating event on a pre-
existing conﬂict, or as a precipitating event in the trigeminal
territory(MatheronandKapoula,2011).Healthprofessionalsand
researchersshouldbeawareofthepossiblesideeffectsofpiercings,
i.e.,impairedmotorcontrol,bodypain,andadditionalcomorbid-
ity – known in chronic back pain (Von Korff et al., 2003; Hagen
et al., 2006) including postural disorders (Gagey et al., 1980; Da
Cunha, 1987), and the presence of VH (Amos and Rutstein, 1987;
Scheiman and Wick, 1994), and heterophoria. Epidemiological
and longitudinal studies of such side effects would be of interest.
CONCLUSION
Body piercings with jewelry, at least on the face, could more or
less rapidly induce other complaints than the medical compli-
cations described in the relevant literature; we report here body
pain, impaired postural control, and vertical eye misalignment
(heterophoria). If these side effects were conﬁrmed in a larger
population,healthprofessionalsneedtodealwiththemtakinginto
account sociological and psychological aspects as recommended
by Stirn (2003). We hope this study of a few cases could stim-
ulate further experimental and clinical research to complete the
investigation on risk factors linked to body piercing, and lead to
publichealthrecommendationsandprevention.Moreknowledge-
able clinicians could thus better inform patients thus helping to
reduce possible future complaints.
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